During the final years of the twentieth century the text of the Oxford English Dictionary (OED) was transformed from a print resource to a digital one. Surprisingly, the way in which data was structured in the print version lent itself fairly easily to this transformation. This paper looks briefly at the publishing history of the OED, and then at continuity and change in editorial policy across the two media, and finally at new options (such as data visualisation through graphs, charts, and animations, as well as linking through to other sources) that are opened to users of the dictionary as a result of its availability as a digital resource. The paper concludes that although Dr Murray, the dictionary's original editor, would have been pleased by the way his text has migrated from the print to the digital medium, the real significance of the development is that the modern user can now begin to analyse language change, and not just the history of individual words, through the functionality of the OED Online web site.
and so his entry for restaurant contains only one main meaning ("an establishment where refreshments or meals may be obtained") and one short section illustrating uses of the word restaurant as the initial element of compounds (e.g. restaurant manager and restaurant meal). The original edition of the dictionary was able to exemplify the earliest use of the word restaurant from the writings of James Fenimore Cooper in 1827.
In itself, this was a significant advance on our previous understanding of the term. Murray and his editorial staff and readers had scoured English literature for evidence of the word's usage, and had found it first in the work of an American writer, but they had not labelled the term as of American origin, presumably deciding that the evidence was not conclusive enough to allow them to do this. Since Murray's day, more work has been conducted on the word restaurant, as part of the current project to revise and update comprehensively (and for the first time) the OED for its Third Edition. The Second Edition (1989) was essentially the result of a project to digitise the dictionary text and to republish the original text and a four-volume twentieth-century supplement in one sequence, as the beginnings of a new life for the dictionary online.
When we came to revise restaurant for the Third Edition of the dictionary, we found it difficult to pin down the first use of the term. First, we discovered a mid eighteenth-century use in Boswell (from his London Diaries). But there was such a gap between this and our next reference in the early nineteenth century that we were suspicious -on the principle that an editor should never believe anything until it proves itself to be true through documentary evidence -and we had the manuscript reading checked in Yale. Sure enough the modern editor had altered one French word to another, in order to simplify matters for his readers -and had introduced restaurant ahistorically. So we had to reject that potential first use, and recommence our research. We scanned through tourist guides of Paris (remembering that restaurant might also be spelt [20] restaurat at the time), and we eventually pinned down a reference from 1806, in a translation of the regulations of the Antwerp Literary Society. The earliest use in the French language was claimed by the sources to date from 1771, so this worked chronologically and as a cultural "fit". As a result of revising and updating the entry we were able to demonstrate that the English word restaurant originated in texts describing eating places encountered by Englishspeakers on their travels abroad, in Belgium and France. We could then track the term in early American sources (1821, in the New-York Evening Post), before finding it in mainland UK sources from the mid-1820s. Over this early period the spelling of the word begins to settle down, and what evidence there is points to continuing variation in the pronunciation over its two centuries of use.
The revised entry introduces a new syntactic use of restaurant, in which it is preceded by a national adjective designating the type of cuisine in which the restaurant specialises (e.g. Chinese restaurant, French restaurant, etc.). A review of the appearance of restaurant in compounds similarly reveals new information, and demonstrates one way in which the revised OED is able to handle information without some of the restrictions James Murray was under at the turn of the nineteenth century.
The length of the First Edition of the OED was very carefully monitored by its publishers, for whom every extra volume implied additional project time and investment. As a result, Murray attempted to squeeze as much information in as short a space as he could. Traditionally, dictionaries use cryptic abbreviations to save space, and although Murray did not take this to extremes, he was nevertheless faced every day with the need to abridge the length of definitions and etymologies and the number and size of illustrative quotations.
At restaurant this led him to adopt the space-saving device of containing all compound uses of the word within a single short paragraph of quotations, which does little more than indicate that such a formation is common and has Slovenščina 2.0, 2 (2014) [21] been recorded, according to the documentation available to him, since 1875 (restaurant car).
"Extent", or the length of a text when published, is a complex issue for digital editions of the OED. On the one hand, editors are frequently told that modern computer storage devices remove size restraints, and that editors can therefore publish as much associated material as they wish. On the other hand, Murray would, surely, have been in agreement with today's editors, who recognise that the purpose of their work is to produce a tight summary of the history of each word for the user. If editors were to allow the extent of individual entries to range out of proportion to utility then this would result in making the user's task of interpreting an entry much more difficult.
Although revised and updated entries do not contain an unwarranted amount of additional material, they do increase the size of the text by a (manageable) one hundred per cent. To counteract this, the page or screen layout is simpler.
The first Edition of the OED tended, as in restaurant, to constrict material.
Compound uses of a word are framed within large, consolidated blocks of quotations. The modern view is that it is more helpful to the user if this information is presented using more open design principles, and so nowadays many compounds are shown as standalone subentries (micro-entries in their own right), rather than small sparks of information within a forest of largely undifferentiated text. The user of OED3, then, can have immediate access to many of these formal compounds, such as restaurant critic, and can see without further analysis that it is first recorded in 1922 and that its usage continues up to the present day.
The traditional function of the OED and of other historical dictionaries is to explain how words came to mean what they do, and to demonstrate their life histories or biographies from the available evidence. Murray himself was clearly pleased with the scope of his work (Murray 1900: 49): It is never possible to forecast the needs and notions of those who shall come after Slovenščina 2.0, 2 (2014) [22] us; but with our present knowledge it is not easy to conceive what new feature can now be added to English Lexicography. At any rate, it can be maintained that in the Oxford dictionary, permeated as it is through and through with the scientific method of the century, Lexicography has for the present reached its supreme development.
This paper now looks at whether the changes which the OED has undergone since James Murray's time represent a linear development of his original ideals, with which today's editors might feel he would be comfortable, or whether they take the OED into new areas which might cause concern to the first Victorian editor.
I N T O T H E T W E N T Y -F I R S T C E N T U R Y
Updating the OED by means of its Supplements in the twentieth century did not represent a sea change in ways of understanding or using the dictionary. New headwords, or new component sub-senses, compounds, derivatives, etc., were added to the existing structure without requiring the basic structure to be questioned.
Ever since dictionaries have been accessible online, new vistas have opened.
During the 1980s, the text of the original OED and its four-volume Supplement (1972-86) was keyed on to computer and processed so that it could be accessed as a machine-readable and machine-searchable resource. This was a major change in function, and there was ample scope for problems to arise during this digitisation project.
There were difficulties, of course, and the project took over five years to complete. It resulted, paradoxically, in the publication of the Second Edition of the OED in book form (twenty volumes) in 1989. For the public, this represented an opportunity to consult the dictionary in a single alphabetical sequence, with some new entries and an updated system for transcribing pronunciations. For the publisher and the editors it represented just Phase One Slovenščina 2.0, 2 (2014) [23] of a much larger project (now in progress) to revise and update the dictionary as a searchable online resource.
It is remarkable that the First Edition of the OED migrated relatively easily on to a computational medium. The credit for this should be laid firmly at the doorstep of James Murray, the original editor. His vision for the dictionary, even from the earliest instalments, was of a dictionary that told the life history of a word systematically -in a very structured manner. Other European countries had initiated large national historical dictionaries before the OED was envisaged, but they tended to suffer from lack of a tight, coherent structure and from a discursive format. The OED was being edited within a publishing company (though this was and is within a major university). Even then this meant that the editors were motivated by tight deadlines and close general monitoring. Murray was surrounded by restrictions and structure wherever he looked, but he thrived in this environment.
The result of this in terms of digitisation was that it was relatively simple to identify discrete information fields in Murray's nineteenth century dictionary which could be transferred -often on a one-to-one basis -on to a tagged database. Some sections (particularly definitions and etymologies) consisted of "free" text, and so were not easily fragmented into components meaningful to a computer, but most of the text was susceptible to mark-up and computational parsing into a structured computer model. This leads to the suspicion that Dr Murray would have been happy with the concept of digitising his text.
Once the basic text of the dictionary had migrated on to a machine-readable platform, new opportunities came into play. At the time this originally became possible, the CD-ROM was the format of choice for researchers using large-text databases. The OED, therefore, was published as a CD-ROM in 1992, and this helped to expand users' expectations of what they might achieve with a historical dictionary. Further along the line, editors were able to enhance the tagging of the dictionary: for example, to improve the etymological tagging in Slovenščina 2.0, 2 (2014) [24] order to highlight specifically from which languages words were borrowed into English over the centuries. Until this was done, any search for e.g. "Italian" in an etymology would result in the user being presented with thousands of entries (specifically, 11,765 entries) in which the term "Italian" (either as an adjective or as a noun) happened to be employed in an etymology. After this preprocessing, it was possible for a comprehensive search of the dictionary to focus on the 2,096 words which the dictionary categorically states entered the English language directly from Italian (a capella, accelerando, etc.).
There can be little doubt that an editor with an outlook such as James Murray would have appreciated this. In a more recent transformation of the dictionary it has allowed editors and computational colleagues to present an animation by which the borrowing of words into English over the centuries is represented on a two-dimensional map of the world, with the emergence of words being 
S T A N D A R D S
In a digital age, it is possible for editors to become distracted by the options available by means of new media. On the one hand, these are nowadays vital [25] ingredients to the mix of online dictionaries, but on the other, the editors should always remember that astounding technology is no assistance to the dictionary if the basic data content is compromised. This is a standpoint Dr Murray would have recognised. He and his editorial assistants were generally operating in an environment which seems today to have been devoid of technological advances, and their objectives were simply to produce the best dictionary text that they could. Doubtless the situation was not as simple as this, as competing priorities would have been pulling both editors and publishers in several directions, but underneath all this was a desire for elegant accuracy and completeness.
Despite competing priorities in the early twentieth century, the editorial and publishing intention is that the quality of work does not suffer. At the very heart of the enterprise the ideals of the dictionary's editors today and in the past are 
T H E M O D E R N E D I T O R I A L E N V I R O N M E N T
In the year 2000 the Oxford University Press started publishing an updated and revised version of the OED, in its Third Edition. This is the first root-andbranch revision that the OED has undergone since it was originally written Slovenščina 2.0, 2 (2014) [26] With the publication of the OED on CD-ROM and then online, the "centre of gravity" of the dictionary became the machine-readable text. Whether there is ever to be another printed edition will doubtless depend upon whether there is a demand for the text in this format when the Third Edition becomes available.
Maybe Dr Murray would have lamented this, but it would be wrong to attribute early twenty-first century sentimentalism to him. He was above all a practical visionary, and would have wanted to see his work available in the new media to which it was so suited both structurally and in terms of content.
T W E N T Y -F I R S T C E N T U R Y E D I T O R I A L H A B I T S
The objectives of today's editors coincide in many ways precisely with those of the original Victorian editors of the OED in most editorial areas. Today's editors have access to so much more data, through massive historical text corpora and by virtue of complex computational search and analysis routines, that James Murray and his colleagues would have been astounded when first introduced to the array of advances that editors nowadays take for granted. But they would instantly recognise the type of work currently being done in updating their text (and in the process doubling its size while retaining tight control over the entries).
The continuity of editorial philosophy over the publication history of the OED can be seen by examining in some detail the lexical history of particular words.
An excellent example of this is the word culture. The philosophy involves an assumption that -if enough historical lexical data is observed -the emergence of words and their development within a language will follow a logical pattern and that words will arise from, interact with, and mutate within the culture and Slovenščina 2. 0, 2 (2014) [27] society by which they are used. Words will not (generally) alter cultures, but will rapidly reflect changes in the culture(s) to which they belong.
The word culture entered English, according to the records, in the late medieval period (the first reference in English is dated c1450). The OED's etymology notes that the word was borrowed both directly from Anglo-Norman and Middle French culture, and also from classical Latin cultūra (from which French itself derived), or (and this is perhaps more likely) from a mixture of both sources over time. Borrowing is not a single explosive event, but often happens over a long period, and so might involve numerous related languages rather than just one.
Is it surprising that culture is not recorded in English before the middle of the fifteenth century? Or is it safe to assume this was a logical time for the word to Lexicographers are trained to look for specific features at the point of transmission of a word from one language to another. According to the dictionary's philosophy we should expect (at least approximate) identity of form and pronunciation at the cross-over point and that the borrowed meaning should pre-exist in the donor language. We would expect some geographical or cultural reason for the transmission, and an explanation if any of these and other characteristics are absent. A review of the documentary evidence and Slovenščina 2. 0, 2 (2014) [28]
social context of the period shows that these conditions are met in the case of culture.
There is very unlikely to be a single point of transmission. Word borrowing occurs over time, and sometimes over centuries, as new meanings are borrowed at different times. As implied earlier, the OED's philosophy of language looks to long-term inter-relationships between languages (and their accompanying cultures) rather than single explosive interaction.
After amassing and sorting the available materials for the word culture, it is possible to determine that the semantic development moves (as can be [29]
Once culture has leapt away from agriculture and husbandry, it is on the open road for development in the "social custom" sense familiar today. Curiously this development, in the mid nineteenth century, involves the influence of German Kultur. The word had undergone its own semantic changes in Germany over the previous hundred years, and their reborrowing into English helps to explain a semantic change which would otherwise represent a logical disjunction.
This form of progression is apparent in almost any word in the language, and the dictionary's philosophy has been developed to accommodate it. The editor -whether in the late nineteenth century under the tutelage of James Murray, or today -has to appreciate and understand continuity and (sometimes) documentary disjunction along this timeline.
T H E N E T W O R K O F L A N G U A G E
Whereas in the past technology conspired to direct people specifically to the historical and contemporary details of individual words, nowadays it is considerably easier to broaden the focus to examine the individual term and its place within the language -and hence within society and national cultures generally.
One of the major changes in the OED over the past few years has been the interaction online between the dictionary's text and the Historical Thesaurus of the OED. The Historical Thesaurus was a project initiated by Professor Michael Samuels within the English department at the University of Glasgow in 1964. Like the original OED it was an ambitious project. The idea of writing out on index cards almost all of the definitions in the OED, along with their dates of first use, and then reordering those cards into a thesaurus sequence is almost as far-fetched as trying to describe historically all (or almost all) of the words and meanings found in a language over the centuries, as in the OED. But fortunately both projects have thrived and are producing remarkable results. Slovenščina 2.0, 2 (2014) [30]
The nineteenth century was an era in which the concept of the thesaurus was highly regarded, especially as a stepping stone to integrating knowledge. There is every reason to assume that Dr Murray would have been thoroughly in favour of this development of the dictionary. 1965-) , and another hundred more. On encountering each of these terms, the user should always ask "when?" and "why?", and then follow that up with "where from?" and "how?" Even then, these are only the initial questions.
Similar searches can be run on derivatives, and after a short session it is possible for the user today to assemble a "profile" of the word culture (or any other word consulted) which is far more comprehensive and suggestive than would have been possible when the dictionary was first available. Every word is the starting point for further investigation and exploration.
The OED now also offers additional options, both inside the dictionary and outside it. It provides links through to bibliographical and biographical sources A primary area of expected development for the OED Online in the future concerns "visualisation" -the ability to view data in new ways, and specifically in ways which either allow the user to understand the information locked in the dictionary more easily, or provoke the user to ask questions of the data which he or she might not have been in a position to ask previously.
One mechanism already in place which facilitates this is the "timeline". A link from the home page introduces the user to a section of the site in which it is possible to choose to see specific data presented graphically rather than in words. The profile of the graphs encountered can often cause us to ask further questions of the data.
One excellent example comes from the realm of etymology and "language of origin". In earlier machine-readable versions of the OED it was possible for the user to obtain a listing of all words in the dictionary from Japanese. Nowadays it is possible to click down a menu of language families to find "Japanese", and Slovenščina 2.0, 2 (2014) [32] on activating this link to receive a bar-chart representation of the appearance of Japanese words in English, ranged by time on the x-axis (by default, fifty year intervals from 1000 AD) and by quantity (number of words) on the y-axis.
In the case of Japanese, it is arresting that there is no evidence for the occurrence of Japanese words in English before the period 1550-1600. The borrowing of words from one language to another involves cultural and lexical interchange, and links between east and west at that early time were apparently not strong enough to support borrowing in such a way that it has been recorded in the surviving literature. Looking ahead, the user notices a low level of borrowing from Japanese into English until 1700, and in the period 1700-50 something of an acceleration of word-borrowing. Closer inspection, however (by redrawing the chart automatically over ten-year intervals), shows that this acceleration happened only in 1720-30, which is most peculiar. Even closer examination of this sub-set of results shows that this spike derives from words included in a single book -itself ultimately a translation from a German text.
The earliest words borrowed into English from Japanese in the sixteenth and seventeenth centuries relate especially to the sort of objects and sights which would have been familiar to travels to Japan from the west (the katana or Samurai sword; oban or gold coin; tatami or straw mat). In the late seventeenth and eighteenth centuries Japan was more or less a closed community as far as the west was concerned, and so at this point the chart shows little or no borrowing.
The situation, however, changes gradually as the time axis moves into the nineteenth century. By clicking on the bars of the chart, it is possible to see which words fall into this time category. The user observes a change in type.
Ceremonial or everyday objects increase in number significantly, as do those terms relating to art (including the martial arts). The European fascination with Eastern art in the later nineteenth century and beyond manifests itself in the vocabulary that makes its way into English (including baren -a pad used in wood-block printing; go, the board game of territorial possession, habutai, a
[33] fine soft Japanese silk; etc.). Later still a few scientific terms are in evidence, before the chart shows a sharp diminution in borrowing in the twenty-first century.
These charts encourage the user to compare the differing profiles of languages.
Some languages (such as Chinese) have profiles similar to that of Japan -and for similar reasons. Others, such as the European languages from which English has grown or borrowed from the early times, show a far fuller profile. But the same points of interest arise here as in the case of Japanese or Chinese: how did the types of words borrowed change over the centuries, and what might be the reasons for these changes? The reasons normally relate to society and cultural shifts happening in the homelands of the English-speaking people at the time.
The visualisation charts are not restricted to languages. It is possible to examine the charts by subject discipline (politics, cookery, football, etc.) to discover new profiles and new stories about the changing face of the English language. The chart for "Food and Cooking" contains entries from 1000 AD onwards, but only by examining the individual entries brought together under this chart is it possible to tease out the periods at which different cuisines held sway in the kitchens and restaurants of the English-speaking world. The content of the dictionary has undergone significant changes since those early days of the late nineteenth century, but the editorial philosophy remains constant. The structure to which new information is added today is in essence the structure designed by James Murray and his colleagues over one hundred years ago. The way in which the dictionary's information is presented on the page has changed slightly, but the principal change and enhancement to the dictionary -which started to happen in the 1980s and continues its evolution today -is the shift from being a print resource to being a digital one. The new medium preserves the advantages of the print-based system (though early users felt that it was less easy to browse serendipitously through the text). But the new medium also offers much more than the old both in a linear sense and three-dimensionally. Editors are no longer restricted to working in alphabetical order, as entries can be updated and published in any sequence; they are able to expand (and on occasions contract) entries to demonstrate their "profile" in the language; and they are able to standardise the accompanying editorial apparatus (abbreviations, short titles, etc.), thus allowing for more precise searching.
But perhaps the principal benefit of the digital medium -as yet only incompletely realised -is that users are no longer constrained by the page, but can enter the digital dictionary at one place (not necessarily alphabetical) and can continue along a journey from point to point accumulating information both about the language, and also about the world in which that language resides. Whether it matters or not, Dr Murray would, I'm sure, have been delighted.
